ASSIGNMENT 1

Text book Assi gnment : "Properties and Uses of Metals" and "Basic Heat Treatnent,"
pages 1-1 through 2-11.
1-8. VWi ch of the followi ng el enments
Learning Objective: Identify the someti mes behave |ike-netals and
mechani cal and cheni cal properties at other times |ike nonmetal s?
of various metals used in the field
by Steel workers. 1. Carbon and sul fur
2. Titanium and iron
3. Silver and tin
Steel workers work primarily with 4. Cal cium and chl oride
iron and steel
1-9. A netal alloy is a
1. True
2. False 1. conbination of hal ogens
2. pure nmetal conpound
VWi ch of the follow ng synbols is 3.  substance having netalic
NOT a chemical synbol for a netal ? properties that is conposed
of two or nore elenents
1. A 4. compound of netall oids
2. Fe
3. Cr 1-10. FeCrivh is the synbol ogy for a
4. Br nmetallic alloy conposed of what
el enent s?
An alloy is defined as a substance
having nmetallic properties that is 1. Iron, carbon, and nagnesi um
conposed of two or nore el enents. 2. lron, chromium and manganese
3. lron, chlorine, and nol ybdenum
1. True 4. Iron, copper, and nanganese
2. False
1-11. The col or, density, weight, and
The characteristics of elenments heat conductivity of an el enent
and alloys are terms of physical, or alloy are known as what Kind
chemical, electrical, and of properties?
mechani cal properties.
1. Chenica
1. True 2. FElectrica
2. False 3. Mechani ca
4. Physica
VWi ch of the follow ng properties
is an electrical property of an 1-12. Which of the follow ng properties
all oy? is NOT a nmechanical property of a
netal alloy?
1. Load carrying
2. Heat conductivity 1. Sturdiness
3. Magnetic qualities 2. FElasticity
4,  \War resistance 3. Weight
4.  Hardness
Tension stresses are al so known as
“tensile stresses.” 1-13. Wthin a colum that is supporting
a roof beam internal stresses
1. True devel op. This condition is
2. False referred to by what tern®
Havi ng the capacity to conduct heat 1. Conpression
and electricity, to be lustrous, 2. Shearing
and to be deformed or permanently 3. Tens ion
shaped at roomtenperature are 4. Torsion
properties of which of the
followi ng substances? 1-14. Tensil e stresses are devel oped
when a material is subjected to
1. Metalloid what type of force?
2. Nonnet al
3. Metal Conpr essi on | oad
4, Chemi cal Twi sting action

Shearing action
Pul ling | oad



1-15

1-17

1-20

Carbon steel has an ultimate
tensi on and conpression strength
of what nmaxi mum psi?

42,000
48, 000
56, 000
66, 000

VWhat termis used to describe the
tendency of a netal to fail after
repeated stressing at the sane
poi nt ?

1. Tension

2. Ductility

3. Mlleability
4.  Fatigue

What termis used to describe the
mechani cal property of a netal that
allows it to be drawn out into a
thin wire?

1. Malleability
2.  Toughness

3. Brittleness
4. Ductility

Learning Objective: Distinguish
ferrous and nonferrous alloying
elements and their use in netals.

What characteristic nmakes pig iron
have limted use?

1. It is conparatively weak and
brittle

2. It is difficult to renelt

3. It cannot be conbined with
other netals

4, 1t is used exclusively for

manuf acturi ng cast-iron pipe

When cast iron is alloyed with
ni ckel, chrom um nol ybdenum
silicon, or vanadium which of
the following characteristics
i s enhanced?

Har dness

Tensil e strength
Toughness

Al  of the above

1
2
3
4
VWhat process is used to produce
nmal l eability in cast iron?

1 Renel ti ng
2. Annealing
3. Plating

4. Alloying

1-21.

1-22.

1-23.

1- 24.

1- 25.

1- 26.

What group of steel is best suited
for the manufacture of crane hooks
and axl es?

1. H gh carbon
2. Medi um carbon
3. MId carbon
4, Low carbon

Steel containing 12% to 27%
chromum .08% to .20% carbon,

and no nickel is in what group and
series of stainless steel?

1. Mart ensi ti c-chrom um of the
300 series

2. Austenitic chron umnickel
of the 300 series

3. Ferritic-austenite of the
400 series

4, Ferritic-chromium of the
400 series

For what purpose is nickel added
to lowalloy nickel steel?

1. To increase strength and
t oughness

2. To reduce the chrom um
requi renent due to weight
limtations

3. To increase its ability to cut
other metals after the steel
becones red-hot

4, To pernmit the steel to be drawn
into wire

Which of the following netals is
nonf errous?

Cast iron
Car bon stee
Al um num
Pig iron

B

What el enent or base netal is
alloyed with copper to produce
bronze and is alloyed with | ead
to produce soft sol ders?

Zi nc

N cke
Tin

Al um num

P

When used in conjunction with a
nunbering system that classifies
di fferent alum num alloys, the
letter “T" signifies that what
action has occurred?

1. The netal has been heat-treated

2. The alloying el ements have been
t enper ed

3. The mmjor alloying elenmentv has

been tested
4, The nmetal has been covered with

a tungsten rolled cover



1-27.

1- 28.

1-29.

1- 30.

1- 31.

VWhat alloy contains 64%to 68%

ni ckel , about 30% copper, and snall
percent ages of iron, nanganese, and
cobalt ?

1. K- none

2. | ncone

3. Mone

4, Dur al un n

Learning bjective: | dentify
the characteristics exhibited

by different netals during spark
and chip tests.

When applying the spark test to a
metal, you notice the spark stream
has shafts and forks only. What
does this condition indicate about
the netal under test?

1. It is steel having a high-
carbon content

2. It is steel having a |owcarbon
cont ent

3. It is a nickel alloy

4. It is a nol ybdenum al | oy

What netal produces a spark stream
about 25 inches long with small and
repeating sparklers of small vol une
that are initially red in color?

1. Ni cke

2. St ai nl ess st eel
3. Grey cast iron
4, Monel neta

VWi ch of the follow ng netals
produces the shortest |ength spark
streanf

1. High-carbon stee
2. Low car bon st eel
3. VWhite cast iron
4, Ni cke

On which of the followi ng netals
does a chip test produce chips that
have snmooth surfaces and sawt ooth
edges?

1. Low car bon st eel
2. Cast steel

3. Alum num

4, Mone

1-32.

1-34

1- 35.

1- 36.

1-37.

Learning Objective: ldentify the
factors included in the theory of
heat treatnment

Tenpering, normalizing, hardening,
and anneal i ng are conmmon forns of
what process?

1. Cold forming of netals
2. Heat treatnent of nonferrous
netal s
3. Heat treatnent of ferrous netal
4. Quenching of austenitic
mat eri al s

Most nonferrous netals can be
normal i zed and case hardened but
not anneal ed

1. True
2. Fal se

VWi ch of the follow ng conditions
is required for the successful heat
treatnment of netal s?

1. Proper size of furnace

2. Proper furnace atnosphere
3.  Suitable quenching medi um
4. Al of the above

An at nosphere that consists of gas-
air conbustion products is forned
in what types of furnaces?

Ol-fired furnaces only
Gas-fired and el ectric furnaces
Both oil fired and gas fired
Both oil fired and electric

VWi ch of the followi ng gas ni xtures
are constituents of a fuel-fired
furnace atnmosphere?

1. Hydrogen, oxygen, and nitrogen
2. N trogen, argon, and radon

3. Bronine, oxygen, and chlorine
4. Hydrogen, argon, and radon

Oxi di zi ng, reducing, and neutra

at nrospheres are provided in a fuel-
fired furnace by which of the
follow ng processes?

1. Varying the type of fue

2. Construction of the furnace

3. Varying the proportion of
air to fuel

4, Each of the above



1-38.

1- 39.

1- 40.

1-41.

1-42.

1-43.

In an electric furnace the 1- 44.

at nosphere is either air or a

controlled mxture of gases.
1. True
2. Fal se
1- 45.
Learning Objective: Recognize
how each phase of heat treatnent
is produced and controlled and
its effect on the netals being
treated.
VWhat is the primary cause of
di stortion and cracking of the 1- 46.
heat-treated part?
1. Heating the part too slowy
2. Increasing the soaking
t enperature too slomﬁy
3. Heating one section of the part
nore rapidly than the rest of
it
4. Uneven expansion due to carbon
deposits in the part
1-47.
When parts are uneven in cross
section, the soaking period is
determ ned in what nmanner?
1. By the total weight
2. By the |l argest section
3. By the lightest section
4. By the number of parts
1-48.
VWhat type of nmediumis normally
used to quench nonferrous netal s?
1. al
2. Brine
3. Ar
4. \ater
Steel must be cooled very slowy in
a medium that does NOT conduct heat
easily in order to produce what 1-49.
kind of effect?
1. Maxi mum softness
2. Maxi num hardness
3. Maximum ductility
4. Mninmmductility
Copper becones hard and brittle
when nmechanical |y worked; but 1-50.

it can be nade soft again by

annealing. To anneal it, you
heat it at tenperatures that fall
within what range?

1. 500°F to 600°F

2. 600°F to 700°F

3. 700°F to 900°F

4. 900°F to 1100°F

Normalizing is a form of heat
treatnent applicable to nonferrous
netals only.

1.  True
2.  False
Which of the followi ng netals

are difficult to harden by heat
treat nent ?

W ought iron

Pure iron

Extrenely | ow carbon steels
Al'l of the above

In plain carbon steel, the nmaxinmum
hardness that can be obtai ned
depends al nost conpletely upon what

factor?

1. The carbon content of the stee
2. The thickness of the stee

3. The heating tine

4. The tenperature to which it was

heat ed

What case- hardening nethod produces
the hardest surface of any of the
har deni ng processes?

1. Carburizing

2. Hal ogeni zi ng

3.  Cyaniding

4. N triding

The steel parts are laced in a

cont ai ner packed with charcoal and
heated in a furnance. Which of the
foll owi ng case-hardening processes
is being used?

Cenent ation

Pack hardening

Car buri zi ng

At mospheric cementation

Lo

A slightly oxidizing flame should
be used on what areas of a part
bei ng flame hardened?

1. Flat surfaces

2. Corners and grooves

3. Rounded surfaces

4. Edges and el ongated sections

Wien flane hardening a steel part,
you nmove the welding torch at a
certain rate according to which
of the followi ng factors?

1 Mass of the part

2. Shape of the part

3. Depth of the hardness desired
4. Al of the above



1-51.

1-52.

1-53

1-54

1-55

1-56

Fl ame har deni ng produces a hard
case that resists wear and a tough
core that is unaffected by heat

t reat ment

1. True
2. Fal se

The process of heating steel to a
specific tenperature (below its
hardeni ng tenperature), holding
this tenmperature for a certain
length of tine, and then cooling
the steel in still air to room
tenperature is known by what ternf

1. Annealing
2. Hardening
3. Tenpering
4, Case hardening

Steel can be tenpered provi ded sone
hardness remnins after it has been
normal i zed

1. True
2. Fal se

The softness, ductility, and

resi stance to inpact are NOT
increased in which of the follow ng
net al s?

1. Alum num

2. High-speed stee

3.  Lowcarbon steel

4, Already hardened steel

VWat are the nost inportant
properties to be obtained in
tenperi ng permanent steel magnets?

Stability and malleability
Soft ness and mal |l eability
Har dness and stability
Ductility and resistance
to wear

When cooling a part in a quenching
medi um you should agitate the part
or the quenchi ng nedi um for what
reason?

To break up gases that form
To induce oxidation

To reduce the cooling rate

To raise the tenperature of
the liquid

B

1-57.

1- 58.

1-59.

1- 60.

1-61.

The flush method of quenching is
better than ot her quenchi ng net hods
for parts having cavities or
recesses for which of the follow ng
reasons?

1. It enables formation of gases
t hat enhance the hardening
process

2. It enduces oxygen into the

process to increase the
tenperature

3. It ensures a thorough uniform
quench as liquid is sprayed al
over the parts

4, It facilitates the formation
of gases that help reduce the
tenperature

VWhen water is used as a quenching
medium it should NOT exceed what
t enperature?

1. 65°F
2. 75°F
3. 85° F
4. 95°F

O the follow ng quenching nediuns,
whi ch one has the highest cooling
rate conpared to water?

1. Fuel oi

2. Caustic soda

3. Brine, 10% solution at 65°F

4. Sodi um hydroxi de, 10% sol ution

VWi ch of the following is the
sol ution?

1. 3.8% salt for every 3 gallons
of water at 65°F

2.  3/4 pound of salt per gallon
of water at 65°F to 100°F

3. 20%salt solution for the
entire mx

4. 3/ 4 pound of salt per
100 gal l ons of water

Causti c soda requires speci al
handl i ng because of its harnfu
effects on skin and cl othing.

1. True
2. Fal se
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